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Access system to and from Offshore Structures and Vessels 
Introduction 

Access to and from offshore structures and floating vessels can be seriously affected by 
CSTimE i 2E? 55 of wave action. These movements am often i and 

£5t in significant risk when transferring personnel or equipment Examples are the 
transfer of ship's pilots from a small vessel to a large one, and the access of 

and I commissioning staff to an offshore wind turbine. It iB common for 
ZSSSESSS™ gainst the fixed structure and for people to jump from 
onfta anoSTerTn rough wave conditions these operations can be very dangerous. 

This document outlines an apparatus to provide a safe method of access between 
This fl 1 ^™ l °^ ll T^^ e |a nd a fixed structure. This method uses tensioned ropsfe) 
l^wSSdSa^fcS a BuppoXd a protected walkway and allows the vessel 
SSSSStSSt rfmc^twhen maintaining station. An additional advantage is 
SSTe ^faUureoccurs the device falls into the water and wiU float and prov.de a safe 
refuge until a rescue can be undertaken. 

Prior Art 

r^ntiv the transfer from vessel to vessel or vessel to structure is often achieved via a 
™™Ea^ «P *e side of the vessel) or a fixed gangway or • 

ladder attached to the structure. . 

UK patent application GB 2009686 describes an elastic vertical access systerr .allowing 
the ladder to remain attached and in contact With the transfer vessel at all times, 
several svstems are provided for the evacuation of a vessel or structure in the marine 
tZ£S so™^s*te™ can be reversed to permit personnel to move back 
onto the vessel or structure ■ ^ . 

Problems of the prior art 

To access the bottom of the ladder the transfer vessel must come Into ndon : Pj^^ 

into L water where the possibility of then becoming trapped or crushed. 

The elastic system is designed with 15% extension «ri '^SS^^ 
movement if the ladder is short or transfer is attempted in more extreme wave 

conditions. 

in the event of component failure In any flexible or * * 

very strong likelihood of the personnel or equipment ending up in the water wim 
consequent increased risk of injury or loss. 
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Vessel emergency escape systems are often mounted on each structure or vessel to be 
accessed. In the case of a wind turbins access this would be prohibitively expensive* as 
there are many sites that must be accessed, A system that can be installed on the 
transfer vessel and used fn many locations would provide significant cost savings. It is 
also likely to have improved maintenance and reliability, as It is not permanently stored 
in the marine environment 

The Invention 

This Invention provides a method and apparatus for the creation of a temporary bridge 
that can join two vessels at sea, or a vessel and a fixed offshore structure over which 
personnel and or equipment can be safely moved. 

One embodiment of the Invention, the access onto and off ah offshore wind turbine 
structure Is described below. (Numbers refer to numbers in attached figures):- 

• The transfer vessel arrives at the turbine. At least one but most likely two or more 
wires ane attached to the turbine mast well above wave crest height (1 ) 

» These wires are attached to winches possibly fitted with constant tension features to 
limit the loads that can be applied to the wires. (2) 

• The boat moves to a suitable position just away from the turbine mast The vessel 
thrusts away from the mast and is restrained by the tension in the wires. (3) 

• The bridge is probably located on deck between or under the guide wire(s) although 
a turbine mounted bridge is possible. The sides of the bridge are fitted with 
attachment rings or couplings through which the guide wire(s) pass. (4) 

• Alternatively a single rope is established and bridge hangs underneath. (7) 

• The bridge structure comprises of one or more tubes or sections that can have air 
pumped into them. The sections of the bridge are separate to ensure that damage to 
one section does not cause ail the air to escape stopping the safe operation of the 
system. (5) 

» A suitable air pump or stored air at pressure inflates the bridge. Inflation causes the 
bridge to extend pushing itself up the guftje wires from the vessel until it is In contact 
with the side of the wind turbine mast (6) 

• The bridge is secured to the guide ropes to tension the bridge against the mast. 

• At this stage one end of ihe bridge is almost stationary against the wind turbine mast 
the other is located on the vessel deck which is pitching, rolling and being moved 
back and forth by the action of the waves on the transfer vessel. 

The bridge has sides and safety ropes that can be attached to safety harness of the 
personnel making the transfer before they leave the deck area of the transfer vessel. 

Personnel step onto the bridge well within the deck area of the vessel. A slip or trip at 
this stage results in the person remaining on the transfer vessel deck. 

Personnel move up the bridge until they arrive at the mast at which time they can step 
safely onto the ladder / access platform before undfpping from the bridge safety lines as 
there Is no relative motion, of the bridge and the structure at this end of the bridge. 
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The guide wires can be used to help maintain the transfer vessel in position relative to 
the turbine mast to ensure the vessel end of the bridge remains on the vessel. Also the 
vessel is being powered away from the^est, restrained by the guide wires. In the event 
that the wires ere broken, the vessel will move away from the mast, reducing the risk of 
crushing. 

In the event that me guide wire or wires are broken the bridge falls onto the surface of 
the sea where the air filled structure provides sufficient buoyancy to float The resilience 
of the air filled tubes will also reduce ths risk of injury to the personnel if they are on the 
bridge when it fails. 

The bridge air-filled tubes are relatively soft and compliant reducing the risk of crushing 
Injuries against the turbine mast or on the transfer vessel. 

The bridge can be removed by allowing the air to escape retracting the bridge to the 
transfer vessel and removing it from the guide wire(s). The guide wire(s) are slackened 
and a spring release on the mast attachment activated, releasing the guide wires. The 
transfer vessel can then move. away. 

Alternatively the guide wires can be removed from the winches on the transfer vessel 
and the bridge remain in contact with the turbine mast The transfer vessel can then 
move away picking up the end of the bridge when it returns. In this way the bridge may 
provide an emergency escape If the turbine mast needs to be evacuated when the 
transfer vessel is not on station In a similar way to an aircraft escape slide* \ 

Uses 

• The uses tor the invention could include but not be limited tb> : ? 

• Access to and from wind turbines or other fixed structures at sea \ 

• Transfer of pilots or other personnel'to vessels at sea 

• Access or transfer of personnel working on coastal stiuctures such as sea walls, 
breakwaters etc 

Variations 'I 

• Use of non-Inflated resilient walkway 

• Allowing the vessel to hold a range of headings to suite weather conditions 

• Inflated walkway is stiff enough to dispense with the need tor wires to support ft It is 
then pushed against the other vessel or fixed structure. 



File: wmdBiWs* Pa** AppJtetion 3 1 0 November*Q3 

Issue 1 



10. NOV. 2003 18:21 HARRISON 6UDUAKD hUU 

C' 



if 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

"j^BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

^TlINES OR MARKS ON ORIGINAL DOCUMENT 

"Q ? REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



